Résumé. 2014 Subsequently, the influence of the tip radius on the critical field has been investigated and is described here. Also, by monitoring the injection, it has been possible to analyse the influence of the injected charge on further onset and cut-off voltages. In the light of theoretical considerations, the results show that the injected current is definitely larger than it would be if it resulted from tunnel injection. In fact, the nature of the injected current depends upon various parameters ; however, a common feature to all current-voltage characteristics is a quadratic variation of the current with the applied voltage, which may be attributed to space-charge limited motion of carriers. Microscopic observation of a tip under injection has revealed the presence of small bubbles. The motion of these bubbles and their influence on the apparent mobility of the injected charges are discussed.
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Abstract. 2014 It was shown previously that a small volume of liquid nitrogen in front of a sharp metal tip can withstand an extremely high field without any sign of breakdown or charge injection. Subsequently, the influence of the tip radius on the critical field has been investigated and is described here. Also, by monitoring the injection, it has been possible to analyse the influence of the injected charge on further onset and cut-off voltages. In the light of theoretical considerations, the results show that the injected current is definitely larger than it would be if it resulted from tunnel injection. In fact, the nature of the injected current depends upon various parameters ; however, a common feature to all current-voltage characteristics is a quadratic variation of the current with the applied voltage, which may be attributed to space-charge limited motion of carriers. Microscopic observation of a tip under injection has revealed the presence of small bubbles. The motion of these bubbles and their influence on the apparent mobility of the injected charges are discussed. (Fig. 3) With this instrument, it is possible to detect small changes in the refractive index, and to estimate the size, the velocity (using two flashes) and the acceleration (with three flashes) small bubbles within a millimeter distance from the tip.
Simultaneously with the observation of the optical disturbances, the injection current itself was analysed by means of a Tektronix oscilloscope, and a correlation between the disturbances in the fluid and the current fluctuations was sought for. These observations were made in view of clarifying the interaction between the motion of charges, that of the fluid and that of the bubbles in the fluid. [7] and of the Grenoble group [6] [5] . It is shown there that the characteristics are obtained by integration of the axial field over the tip-plane distance.
Using the notation of reference [5] , which appears clearly in figure A . l, the integration of E has to be performed between u = 0 and r = 1 -p, where v = X/a and p = r/2 a.
The quantity E(r) given in eq. (83) of reference [5] is the square root of the sum of two terms, one being proportional to the tip field Ep at X = 0, and the other to the square root of the quantity A, which. from eq. (79) of reference [5] , is proportional to the injected current.
Analytic integration of E(r) is impossible, but a fair approximation of the integral can be obtained 
